CHAPTER  I
CIRCULATION   OF   NITROGEN
IN   NATURE
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nitrogen is an essential component of animal and vegetable living matter, and
must be supplied to them in an assimilable form.
Animals obtain their nitrogen in an "organically combined" form from
vegetable matter. Plants, however, obtain their nitrogen principally in the form
of nitrates or ammoniacal salts, which they absorb from the soil. To a much
smaller extent they take up (at least some varieties do) nitrogen directly from
the atmosphere.
When animal and vegetable matter decays, the combined nitrogen passes again
in the form of ammonia and nitrates into the soil. Part, however, is set free as
nitrogen gas, which thus escapes into the atmosphere.
According to Arrhenius (" Das Werden der Welten," pp. 130, 131, 1908) no less than 400,000,000
tons of nitrogen are annually withdrawn from the atmosphere either by direct assimilation by plants
or by union with oxygen by means of electrical discharges which occur in the air. The combined
nitrogen is washed into the soil and there taken up by plants, whence it passes into circulation in
the animal world. (The amount of atmospheric oxygen annually absorbed by plants and animals
from the atmosphere is about 100 times greater than the amount of nitrogen absorbed.) Now, since
nitrogen does not accumulate to any great extent in the soil, these 400,000,000 tons of atmospheric
nitrogen are yearly set free again as inert nitrogen gas by the decomposition of organic matter,
and so are restored again to the atmosphere. Consequently there is continually going on in nature
an immense and endless circulation of nitrogen.
The following scheme shows the course of the nitrogen cycle in nature :—
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Proteins, fats,
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Every scrap of nitrogen in every plant and every animal, and in the soil, came
originally from free atmospheric nitrogen. The fixation occurs principally by
means of silent electrical discharges, which continually go on in the atmosphere.
Under the influence of electricity the atmospheric nitrogen becomes active, and
unites with the oxygen of the air to form nitric oxide, thus N2 + O2=2NO.
The nitric oxide, NO, at once combines with the oxygen of the air to form
nitrogen peroxide, NO2, thus NO + 0 = NO2. The NO2 is then dissolved by

